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INTRODUCTION
The concepts in biology are characterize for its abstract and quite broad in scope. One of which is the subject of Plantae. Therefore it requires proper visualization in the delivery of material. Learning objectives will be more easily achieved with the help of supportive learning media (Falahudin, 2014) .
Based on observations made on several students and teachers at SMAN 1 Jember, SMAN 2 Jember and SMAN 4 Jember, the results showed that the delivery of biology material on the subject of Plantae only uses textbooks or media such as Powerpoints. The use of that particular media is considered less attractive, less involving students and allowing learning to be long, resulting in students becoming bored. This has become one of the problems that exist in biology learning on the subject of Plantae.
The selection of learning media must also be in accordance with the characteristics of students. Adolescents today are known as Generation Z, which is the generation that emerged along with the development of the era of the World Wide Web (www) which has a high adaptation to the use of technology (Seragih, 2012) .
One of the media in accordance with the characteristics of the Plantae subject as well as the characteristics of students is Edmodobased e-learning (electronic learning) media. E-learning is an interactive form of distance learning that is carried out with the help of internet media (Suyanto, 2015) . While Edmodo is one of the school-based environment networks (school-based environment) (Dwiraharja, 2015) . The choice of Edmodo as a learning media is also based on the students' passion in accessing social media on the internet, such as Facebook (Utomo, et.al., 2015) .
Researchers who have implemented Edmodo-based e-learning media development products, one of which is Utomo et al. (2015) , in his research entitled "Development of Learning Materials based on E-learning Edmodo on the Material of Class X High School Lithosphere". Based on some of the considerations above, a research was conducted entitled "Development of Edmodo-based E-learning Media in the Plantae Subject for Biology Learning in High School"
RESEARCH METHOD
This research was a development research using the development model Borg and Gall (1983) which has been modified by Sugiyono (2006) . The first stage was the problem analysis which consists of the library study and field studies at SMAN 1 Jember, SMAN 2 Jember, and SMAN 4 Jember. The second stage was the initial product development, the manufacturing of the product in December 2017. The third stage was expert validation which consists of three phases of validations, namely validation by media experts, validation by material experts and validation by users. The fourth stage was limited scale trials conducted at SMAN 2 Jember on January 24-February 7 2018 and at SMAN 4 Jember on February 14, 2018. The population in this study were all students of class X at SMAN 2 Jember and SMAN 4 Jember. While the samples were class X MIPA 7 MAN 2 Jember and X MIPA 4 SMAN 4 Jember. The effectiveness test uses the design of one group pretest / posttest design which is then analyzed using the N-Gain formula.
RESULT AND DISCUSSION
This development research used the Borg and Gall (1983) model which has been modified by Sugiyono (2006) into 5 stages. The first stage was problem analysis which divided into two stages, namely the field survey stage to obtain empirical data and the literature study stage to obtain theoretical data. Assessment of the theory must be relevant to the problem and research variables, so the theory is able to explain the results of the study (Djiwandono, 2015) .
In the field survey activity, researchers identified several things related to the actual situation in the field, such as the situation in the classroom, at school, or in other settings. Some important things, for example, are the use of media that is inadequate or meets learning needs along with the impact that occurs when the use of the media is inadequate, so researchers seek solutions to be able to meet existing needs in the field (Setyosari, 2013) . In this study, the problem analysis was by distributing questionnaires to representatives of class XI students who had studied the biological material in the Plantae subject in class X and to biology class X teachers in three schools, which were SMAN 1 Jember, SMAN 2 Jember, and SMAN 4 Jember.
Based on the results of questionnaires, it was known that in biology learning on the subject of Plantae the three schools often used media in the form of textbooks, Powerpoints, and some also used learning videos. Some students stated that the media used did not bother students, but the media was considered less attractive and incomplete. Besides that, the use of media that was less varied and less involving students causes students to tend to feel bored. Media selection is important because the use of these media will cause learning to be more meaningful so that it can improve learning outcomes. Therefore, the use of instructional media that is less suitable will affect the understanding and results of student learning (Susilana, et.al., 2009) .
The second stage in this research was the development of initial products based on observation results, needs analysis and theoretical analysis (Irfandi, 2015) . At this stage the design of the media, including making a teacher account in Edmodo, designing online classes in Edmodo, designing teaching materials that contained Plantae subject matter, making videos, and making quizzes. Preparation of material in teaching materials and learning videos by considering the applicable curriculum by taking into account basic competencies and learning objectives. activity was to find out the feasibility of the developed media to be able to use in real learning. In addition, this validation activity could also provide input on improvements to the media that have been developed (Awaluddin, 2017) . Validation activities in this study included validation by media experts, validation by material experts and validation by potential media users. The validation results of the development of Edmodo-based e-learning media on the subject of Plantae along with the learning tools used in limited trials can be seen in Table 1 (Purwaningsih, 2017) . This meant that it was necessary to revise Edmodo-based elearning media, RPP, and student discussion sheets. After carrying out the validation stage, the next step was to revise the product before used in a field trial based on the validation results and suggestions and comments on the product.
The fourth stage in this study was limited scale trials (field trials). This trial took place at SMAN 2 Jember with three meetings face-to-face, on January 24-February 7, 2018 and at SMAN 4 Jember one time face-to-face on February 14, 2018. The purpose of limited-scale trial activities was to determine student assessment of media developed. The results of the assessment at this stage were in the form of assessing the feasibility of content, presentation, and language. In this limitedscale trial phase, the effectiveness and practicality of the product were tested.
The effectiveness test aimed to determine the extent of the effectiveness of the media that has been developed by involving prospective media users (Sari, et.al., 2016) . The calculation of effectiveness of the developed Edmodo-based e-learning media was to compare the value of the pretest and posttest students who then calculated them using Normalized Gain (NGain) formula. Normalized gain is a conditional statistical probability that shows how many mistakes students have successfully corrected during the learning process (Mahdianur, et.al., 2016) . The average results of product effectiveness test for developed Edmodo-based e-learning media on the subject of Plantae can be seen in Table 2 Overall, the effectiveness test at SMAN 2 Jember produced an N-Gain value of 0.76 and in SMAN 4 Jember the N-Gain value was 0.84 with the same category, which was the high category. This showed that Edmodo-based e-learning media has a high value of effectiveness on student learning outcomes. The greater the difference between the pretest and posttest scores, the greater the N-Gain value was generated, this indicated that the greater the positive effect of the use of Edmodo-based e-learning media on student learning outcomes. A use of learning media can be effective if planned competencies and learning objectives can be achieved (Susilana, et.al., 2016) . Achieving competencies and learning objectives can be identified through student learning outcomes. This is because learning outcomes are a change in behavior that occurs as a result of the ongoing learning process that is carried out in accordance with planned goals (Djiwandono, 2015) .
Edmodo-based e-learning media can be effective in improving learning outcomes due to several factors, including the development of this media based on the characteristics of the material being learned and student characteristics. Edmodo-based e-learning media can visualize Plantae's subject matter more varied, either through pictures or learning videos so students don't get bored easily. The use of the same media will cause students to tend to be bored while varying media use will make students remain concentrated and motivated (Mubarok, 2018) . While in terms of student characteristics, Edmodo-based e-learning media is in accordance with the characteristics of students who in everyday life always use information technology tools. In addition, this media is also effective because, in its use, it involves many students so that learning does not become monotonous and students are not easily bored. Student involvement in learning makes students more active and learning becomes more memorable (Wahyu, et.al., 2013) .
In addition to the effectiveness test, at the end of limited-scale trial activities, we carried out practical tests. Media consistency testing was carried out by spreading the questionnaire responses to teachers and students. The value of practicality of the media developed can be known through assessment by user or users (Hafiz, 2013) . In this case, what is meant by users is students and teachers, through the distribution of questionnaires responses to teachers and students, they can find out the value of practicality of a media. The practicality test results can be seen in the following Table 3  and Table 4 : Overall, the practicality test based on the questionnaire responses from 36 respondents of SMAN 2 Jember resulted in a mean percentage of 84.44% with the category of strongly agreeing. Similar result gained from 34 respondents of SMAN 4 Jember with an average percentage of 80.44% in the category of strongly agree. This showed that Edmodo-based e-learning media on the subject of Plantae was practical or easy to use by students. A learning media is considered to have high practicality if it is easy to operate and effective in achieving learning goals (Riyana, 2012) . Syaifudin (2012) stated that practical learning media is a media that is easy to obtain and easy to use, and in its use does not cost money and can be used whenever and wherever. The developed Edmodo-based e-learning media was considered to be practical based on questionnaire because it is easy to use, able to increase student's learning enthusiasm, and can be used anytime anywhere without spending a lot of money.
The fifth stage in this research was the revision of the overall product based on the validation and field trials result. Product revision is a product improvement process after obtaining input from the results of validation and trial activities in the field. In this study, the authors made revisions at each stage of implementation (Widodo and Jasmadi, 2008) .
In the field test activities, there are several obstacles during the learning process in the use of Edmodo-based e-learning media. One of trial process advantage is one can find out the shortcomings of the media that have been developed. During the limited scale trial phase, the product was being revised every time after it was done to use in learning face to face. The overall revision of the product ensures the validity or feasibility of a product because this stage has passed a series of testing stages (Setyosari, 2010) .
CONCLUSION
This development research process used the development model of Borg and Gall (1983) which has been modified by Sugiyono (2006) , covering the stages of problem analysis (need analysis), initial product development, expert validation, field testing, and final revision so that the final product will be obtained. The results of Edmodo-based elearning media validation test was 86.11, material validation was 93.18, media user validation was 90.62, syllabus validation was 90.61, lesson plan validation was 86, validation of Student Discussion Sheet was 84.167, question validation Pretest/Posttest was 90, and quiz validation was 95. In general, the entire product development of Edmodo-based e-learning media has a good level of validity and can be used in real learning.
E-learning media with Edmodo on the subject of Plantae has a high effectiveness with an average value of N-Gain obtained at SMAN 2 Jember at 0.76 and at SMAN 4 Jember at 0.84. The practicality test for students yielded a percentage of 84.44% and 80.44%. The practicality test for teachers yielded a percentage of 86.04% and 83.125%. The results of the questionnaire stated that Edmodo-based e-learning media had a very good level of practicality.
